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Sir: 

I, Mairy Jo Ondrechen hereby declare that: 

1. I hold the position of Professor of Chemistry and Chemical 
Biology at Northeastern University in Boston, Massachusetts. 



2 . My areas of expertise include chemistry and genomics , 
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Attorney Docket No: NU-593XX 
Inventor <s) : Mary Jo Ondrechen et al. 

Application No . : 10/678,756 
TC Arc Onit: 163 1 /Examiner: Larry D. Riggs II 
OA Date: 09/1 7/2 007/Resp, Date: 01/17/07 

3. I am a co- inventor of the subject matter described and 
claimed in the above -identified patent application, 

4. I have read and understood the Office Action of the Examiner 
dated September 17, 2007, rejecting the currently pending claims 
1-16. 

5. The method of this invention provides a way of determining 
interaction sites in a protein whose 3D structure has been 
identified. We describe in the specification that this 3D 
structure can be determined in a number of ways, e.g., determined 
experimentally, downloaded from a database of a protein data bank 
(where the vast majority of proteins structures listed are 
e3q)erimentally determined) or determined by comparative/homology 
modeling. Our method is then applied to this identified 
structure. 

6. The Examiner apparently has accepted that our specification 
is enabling for determining interaction sites in a '^protein of 
experimentally determined structures." Presumably, the Examiner 
also accepts that proteins of experimentally determined structures 
include those downloaded from a database as well as those actually 
determined by the practioners of this method themselves. 

7. However, the Examiner appears to question that a protein 
three-dimensional stmcture can be theoretically predicted using a 
modeling method- Comparative/homology modeling is an accepted 
method of protein structure determination, in use well before this 
application was filed. For example, SWISS-MODEL 
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TC Art unit: 1631 /Examiner: Larry D. Riggs II 
OA Date: 09/17/2007/Resp. Date: 01/17/07 

{http : / / swissmodel . expasy . org) , an automated comparative protein 
modeling server, was initiated in 1993. Its purpose is ''to make 
protein modeling accessible to all biochemists and molecular 
biologists world wide." A printout of several pages from this 
website, including the abstract of a paper by the initiator of the 
modeling server, are attached to this Declaration. 

8. Furthermore, in work completed since this application was 
filed, my co- inventors and I have carried out a large scale 
experiment using the method of the invention to locate the active 
site in 21 sets of protein structures built by comparative 
modeling. Attached herewith is the abstract of our paper (Shehadi 
et al.. Active site prediction for comparative model structures 
with THEMATICS- Journal of Bioinformatics and Computational 
Biology (2005), 3(1), 127-143) showing these results. The method 
of the invention was shown to correctly locate the active site in 
the model structures. 
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■ Attorney Docket No: NU-593XX 
Inventor (s) : Mary Jo Oadrechen et al. 

^pplicaticsi Mo. : 10/678,756 
TC Art Obit: 1631/ExaTniner: Larry D. Riggs II 
OA Date: 09/17/2007/Resp. Date: 01/17/07 

I hereby declare that all statements made herein on personal 
knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code, and that 
such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Signed this day of , 2008. 



By 

Mary Jo Ondrechen 
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An Automated Comparative Protein Modelling Server 



SIB - Blozentrum Basel site provided by: 




gWISS-MODEL is a fully automated protein structure homology-nnodeling server, accessible via the 
ExPASy web server, or from the program DeepView (Swiss Pdb-Viewer). The purpose of this server 
is to make Protein Modelling accessible to all biochemists and molecular biologists World Wide. 

The present version of the server Is 3.5 and is under constant improvement and debugging. In 
order to help us refine the sequence analysis and modelling algorithms, please report of possible 
bugs and problems with the modelling procedure. 

SWISS-MODEL was initiated In 1993 by Manuel Peitsch, and Is now being further developed within 
the SIB - Swiss Institut e of Bloinformatlcs in collaboration between Torsten Schwede at the 
Structural Bioinform atics Group, . Blozentrum (University of Basel) and Nicolas Guex at 
GlaxoSmlthKline . 

The computational resources for the SWISS-MODEL server are provided In collaboration by the 
Blozentrum (University Basel) and the Advanced Biomedical Computing Center (NCI Frederick, 
USA). 



Disclaimer 

The result of any modelling procedure Is NON-EXPERIMENTAL and MUST be considered with care. 
This Is especially true since there is no human Intervention during model building. Carefully read 
the header section of the files to know what templates and alignments were used during the model 
building process. 



Torsten Schwede , Manuel C. Peltsch 8l Nicolas Guex. 
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Home I Advanced Search | >>Swiss-Model | HELP UnlProt AC or ID:| : \ search | 



Welcome to the SWISS MODEL Repository 

The SWISS-MODEL Repository \s a database of annotated three-dimensional comparative protein 
structure models generated by the fully automated homology-modelling pipeline SWISS-MODEL. 
The repository Is developed at the Blozeotrum Basel within the Swiss Institute of Biolnformatics. 



REPOSITORY STATUS 

Models: 1341793 
UnlProt: 10.4 
PDB: 7.5.2007 




30.5.2007 



NOTEiT he SWISS-MODEL repository contains 
theoretically calculated models, which may contain 
significant errors. 



Last update: 

Jurgen Kopp &Torsten Schwede swissmodeLexpasy.org/repository [Disclaimer] [HELP] [Contact] 
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Reliability of models generate by SWISS- 
MODEL 



Dwing the 3DCrunch project we also generated models for proteins of known 3D-structure 
using modelling templates sharing 25-95% sequence identity with the submitted sequences. 
Thereby we collected over 1200 model - control structure pairs. This is the first time ever, 
and unlike CASP where only very limited numbers of data sets are available, that a 
modelling method was assessed at this scale, providing relevant information about its 
reliability. Therefore we computed all degrees of identity between target and template 
sequences and the relative mean square deviation of the models from their corresponding 
experimental control structure and ( Fig, 1 ) summarised the data in Table 1 . For instance, 
63% of the sequences sharing 40-49% identity with their template, submitted to SWISS- 
MODEL through the "First Approach mode", yield a model deviating by less than 3 A from 
their control structure. This number increases to 79% for sequence identities ranging from 
50 to 59%. One can also see in Table L that below 30% sequence identity, the accuracy of 
completely automated protein modelling is rapidly degrading 

While analysing the results we could confirm (Fig. 2) the observation that the common core 
of proteins sharing 50% sequence identity deviate by approx. 1 A relative mean square 

deviation ^ This deviation, even for absolutely identical sequences, can however be much 

increased if the protein structures were solved by NMR^'^. We could also confum the long 
known fact that the most reliable part of a protein model is the portion it shares with the 

modelling template while the rebuilt non-conseryed loop were a major contributor to 

model inaccuracy^'^*"*. Two further observations are also noteworthy. Firstly that the choice 
of the modelling template is crucial, as most high deviations between model and 
experimental control structures can be traced back to the selected modelling templates. It is 

well known that the experimental conditions at the time of structure elucidation^'^'"* strongly 
impacts the resulting structure. Indeed, the presence or absence of co-factors, other sub-units 
and substrates can starongly influence the structure of an experimental protein structure and 
thereby all models derived from them. It is thus crucial that the users be aware of the 
templates that are used by the modelling procedure or make their own informed choice. 
Secondly, as comparative protein modelling is guided by the alignment between target and 
template sequence, any error introduced by the aligimient algorithm will have profoimd 
effects on the model. Models resulting from such alignments are wrong and can generally 
not be used. We have observed that such errors start to appear when the sequence identity 
between target and template sequence is lower than 40%. It is however noteworthy that less 
than 5% of such models generated by SWISS-MODEL are inaccurate because of the errors 
introduced by tiie sequence alignment algorithms- 

1. Chothia, C. and Lesk, A. M. (1986) EMBO J, 5, 823-826 

2. Harrison, R. W., Chatterjee, D. and Weber, L T. (1995) Proteins Struct. Func. Genet, 
23,463-471 

3 
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3. Guex, N. and PeitschM. C. (1997) Electrophoresis 18, 2714-2723 

4. Bajorath, J., Stenkamp, R. and Aruffo, A. (1 993) Protein Sci. 2, 1798-1 810 



Table I 



Probabilities of SWISS-MODEL accuracy for target-template identity classes. 



Percent 

sequence 
identity* 


Total 
number of 
models^ 


Percent^ 
models 
witii 
rmsd 
lower 
than \ A 


Percent 
models 
with nnsd 
lower than 
2k 


Percent 
models 
with rmsd 
lower than 
3A 


Percent 
models 
with rmsd 
lower than 
4A 


Percent 
models 
with rmsd 
lower than 
5A 


Percent 
models 

with misd 
higher 

than 5 A 
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173 


45 


79 


86 
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95 
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90-95 


88 


59 


78 


83 


«1_J 


91 
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a: Range of sequence identity between target and template sequence. 

b: Total number of models in any given class of sequence identity. The table summarises 1201 model - control structure 
pairs. 

c: Probability in percent that a model, sharing X% sequence identity with its template, deviates by I A or less from the 
corresponding experimental control structure. The following columns provide these probabilities for other rms deviations. 



These graphs were generated with SGI's MineSct software- 
Fig. 1 

Relative frequency of model accuracy classes (colour coded) as a function of sequence 
identity levels. The numbers in white correspond to the sequence identity between model 
and template. The relative mean square deviations are computed on CA atoms only. 
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Fig. 2 

Relative mean square deviation of the common core of proteins as a fimtion of their 
sequence identity. The colours of the data point indicate the experimental method used for 
both structure determinations. 
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Torsien Schwede . Manuel C. Peitsch & Nicolas Guex. 



http://swissmodelexpasy.org/SM_LikelyPrecision.html 1/16/2008 

PAGE 21/2e • RCVD AT 1/17/2008 4:51:17 PM [Eastern Standard TImel - SVR:USPTO-EPXRF-e/34 " DNIS:2738300* CSID:6176950892 - DURATION (mm-ss): 05-52 



01/17/2008 16:57 FAX 6176950892 WSGL ©022 

SWISS-MODEL and the Swiss-PdbViewer: an environraen... [Electrophoresis. 1 997] - Pu... Page 1 of 1 



A semcc of the U.S. National Libmr\- of Medicine 
and the National Ingtimtes of Heahh 



All Databases 
Search IPubMed 



PubMed' 



Nucleotide 
M for i 



Protein 



Genome 



Structure 



OMIM 



PMC 



Journals 



I Go H Clear 



About Entrez 
Text Version 

Entrez PubMed 

Overview 
Help I FAQ 
Tutorials 

NevWNoteworthy gj 
E-Utllities 

PubMed Services 
Journals Database 
MeSH Database 
Single Citation Matcher 
Batch Citation Matcher 
Clinical Queries 
Special Queries 
UnkOut 
My NCBI 

Related Resources 
Order Documents 
NLM Mobile 
NLM Catalog 
NLM Gateway 
TOXNET 
Consumer Health 
Clinical Alerts 
ClinrcalTrtals.gov 
PubMed Central 



Limits Preview/Index History Clipboard Details 

Display Abstract '1^: show 20 ! Sort By"* 

f All: 1 f' Review: 0 | 

□ l; Electrophoresis. 1997 Dec;18(15):2714-23. 



^'[Sendi 



SWISS-MODEL and the Swiss-Pdb Viewer: an environment fo 
protein modeling. 

GaexN, Peitsch MC . 

Geneva Biomedical Research Institute, Glaxo Wellcome Research and De> 
Ouates/Geneva, Switzerland. 

Comparative protein modeling is increasingly gaining interest since it is of 
during the rational design of mutagenesis experiments. The availability oft 
resulting models, has however been restricted by the availability of expensi 
hardware and software. To overcome these limitations, we have developed 
comparative protein modeling that consists of SWISS-MODEL, a server fo 
comparative protein modeUng and of the SWISS-PdbViewer, a sequence tc 
workbench. The Swiss-PdbViewer not only acts as a client for SWISS-MO 
provides a large selection of structure analysis and display tools. In additioj 
SWISS-MODEL Repository, a database containing more than 3500 automs 
protein models. By making such tools freely available to the scientific com 
increase the use of protein structures and models in the process of experimc 

PMID: 9504803 [PubMed - indexed for MEDLINE] 
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SWISS-MODEL and the Swiss-FdbViewer: an environment for comparative 
protein modeling. 

Guex N. Peitsch MC . 

Geneva Biomedical Research Institute, Glaxo Wellcome Research and Development, Plan-les- 
Ouates/Geneva, Switzerland. 

Comparative protein modeling is increasingly gaining interest since it is of great assistance 
during the rational design of mutagenesis experiments. The availability of this method, and the 
resulting models, has however been restricted by the availability of expensive computer 
hardware and software. To overcome these limitations, we have developed an environment for 
comparative protein modeling that consists of SWISS-MODEL, a server for automated 
comparative protein modeling and of the SWISS-PdbViewer, a sequence to structure workbench. 
The Swiss-Pdb Viewer not only acts as a client for SWISS-MODEL, but also provides a large 
selection of structure analysis and display tools. In addition, we provide the SWISS-MODEL 
Repository, a database containing more than 3500 automatically generated protein models. By 
making such tools freely avaUable to the scientific community, we hope to increase the use of 
protein structures and models in the process of experiment design. 



Printout of the complete text of the Abstract on the preceding 
page. 
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Abstract: THEMATICS (Theoretical Microscopic Titration Curves) is a simple, reliable computatio 
the active sites of enzymes from structure. Our method, based on well-established Fir 
Poisson-Boltzmann techniques, identifies the lonisable residues with anomalous predi- 
behavior. A cluster of two or more such perturbed residues is a very reliable predictor 
The protein does not have to bear any resemblance in sequence or structure to any pi 
characterized protein, but the method does require the three-dimensional structure. V 
evidence that THEMATICS can also locate the active site in structures built by compar 
from similar structures. Results are given for a total of 21 sets of proteins, including 2 
83 comparative model structures. Detailed results are presented for three sets of orth 
(Trlosephosphate Isomerase, 6-Hydroxymethyi-7,8-dihydropterin pyrophosphokinase, 
Aspartateamtnotransferase) and for one set of human homologues of Aldose reductas 
functions. THEMATICS correctly locates the active site in the model structures. This si 
method can be applicable to a much larger set of proteins for which an experimentally 
structure is unavailable. With a few exceptions, the predicted active sites in the comp. 
structures are similar to that of the corresponding template structure. 
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Abstract: THEMATICS (Theoretical Microscopic Titration Curves) Is a simple, reliable 

computational predictor of the active sites of enzymes from structure. Our * 
method, based on well-established Finite Difference Polsson-Boltzmann 
techniques, identifies the lonlsable residues with anomalous predicted titration 
behavior. A cluster of two or more such perturbed residues is a very reliable 
predictor of the active site. The protein does not have to bear any 
resemblance in sequence or structure to any previously characterized protein, 
but the method does require the three-dimensional structure. We now present 
evidence that THEMATICS can also locate the active site in structures built by 
comparative modeling from similar structures. Results are given for a total of 
21 sets of proteins, including 21 templates and 83 comparative model 
structures. Detailed results are presented for three sets of orthologous 
proteins (Triosephosphate Isomerase, 6-Hydroxymethyl-7,8-dihydroptenn 
pyrophosphokinase, and Aspartateamlnotransferase) and for one set of 
human homologues of Aldose reductase with different functions. THEMATICS 
correctly locates the active site in the model structures. This suggests that the 
method can be applicable to a much larger set of proteins for which an 
experimentally determined structure is unavailable. With a few exceptions, 
the predicted active sites in the comparative model structures are similar to 
that of the corresponding template structure. 
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